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利用 14C 示踪法实测了普里兹湾及其邻近海域、北极与亚北极海域 2010 年
夏季的初级生产力，得到主要结果如下： 










波弗特海和加拿大海盆北部海域）的初级生产力介于 0~12.914 mg/m³/h 之间，



























Primary production in the Prydz Bay and its adjacent sea areas and the arctic and 
sub-arctic seas in the austral and northern summer was measured using the 
14
C tracer 
method. The major results are as follow. 
The integrated primary production in the Prydz Bay and its adjacent sea areas 
ranged from 91.6 to 959.6 mg/m
2
/d with an average of 342.1 mg/m
2
/d. Primary 
production in the Amery Ice Shelf frontal zones and the continental shelves were 
higher than those in the continental slope and the open ocean. A front of primary 
production between the Prydz Bay and the northern open ocean formed around 67°S. 
The primary production in the Prydz Bay was affected by the water vertical stability 
and the ice algae released by sea ice melting, but not persist in the open ocean, which 
was limited by low Fe concentrations. The biomass is another factor controlling 





were not the limiting factors for the primary production in the Prydz Bay and its 
adjacent sea sreas. Comparatively, the PO4-P was most likely to be the potential 
limiting factor for the primary production in the study sea areas. 
The primary production and the integrated primary production in the arctic and 
sub-arctic seas ranged from 0 to 12.914 mg/m
3
/h and 3.4 to 2950.3 mg/m
2
/d, with an 
average of 0.543 mg/m
3
 and 262.6 mg/m
2
/d, respectively. The primary production 
showed a spatial variation with a characteristics as follow: the Bering Strait > the 
Bering shelf > the Chukchi shelf > the Bering basin > the northern region of the 
Canada Basin > the Beaufort sea > the Mendeleev ridge. The spatial distribution of 
primary production was controlled by the main nutrients with the surface primary 
production was limited by DIN. Primary production was affected by the water vertical 
stability by controlling the supply of the nutrients. The primary production in the 
Chukchi shelf in July was higher than those in the late August, indicating the 















favorable to phytoplankton photosynthesis. 
 
Key words: priamry production; the water vertical stability; nutrients; the Prydz Bay 



















自从 Nielsen（1952）开始使用 14C 示踪方法开展初级生产力的研究以来，
有关海洋初级生产力的认识获得了长足的进步。Mishke 等（1970）根据全球海











































GPP 是指自养生物制造的有机碳的总量，由 GPP 减去呼吸作用所消耗的碳，就
得到 NPP，其中呼吸消耗约占 GPP 的 10%。海洋的 NPP 可达 5×106 gC/a（Field
等，1998），与陆地生态系统的 NPP 相当（Field 等，1998；Zhao 和 Running，
2010），海洋 NPP 中新生产力约占 1/5（Chavez 等，1994）。 
海洋光合作用的主要贡献者是海水中漂浮的或者游泳能力很弱的浮游植物，
这些浮游植物包括很多种类，从蓝细菌到真核生物，大小变化从小于 1 μm 到大




























第 1 章 绪论 
 6 
光照不仅影响光合作用活性，而且可对海洋化学环境产生一定的影响。例如，






































第 1 章 绪论 
 7 
产力的明显提高；对于中低纬度海域，风驱动引发的上升流或温盐跃层的变浅，





和 N 的吸收，当铁浓度下降时，生物吸收的 Si/N 比值会增加；铁浓度增加时，
生物吸收的 Si/N 比值会降低（Sun 等，2009）。 




验证明，加入铁以后，这些海区的浮游植物生物量有所增加，N 和 P 等营养盐被
消耗，但是否能有效缓解温室效应仍未能证实（屠霄霞，2007）。由此可见，铁









升流海域更为显著。全球 NPP 的年际间变化在±2 Pg（1Pg = 1015 g）之间，但
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